, respectively, using D2 method. The supercell size is the same as described in Figure S5 . Squares are flat structures and circles are rippled structures. Two circles for the same case means the flat structure cannot be stabilized and is relaxed to a rippled one. c, d, Same calculation as in a, b but using D3 method. These two methods provide close quantitative description and the same qualitative description of either having a energy benefit of around 10 meV, or the rippled structure is the only stable structure. e, f, Distortion of FeO 6 in Fe 0.5 Mn 0.5 (FM) and Fe 0.5 Co 0.5 (FC), respectively. In both cases FeO 6 octahedrons in the rippled structure have both larger distortion index and bond angle variance, indicating that structural distortion is strengthened by rippling. This result agrees well with the result in Figure 1 of the Main Text. Figure S6 a, DFT calculation of rippling in Na 1/9 Fe 0.5 TM 0.5 O 2 (6x6x3 supercell) with 5 different TM orderings. All energy benefits are larger than 10 meV per Fe for the Na clustered and TM rippling phase compared with the Na evenly distributed and TM flat phase, showing a stronger preference for the rippling to couple with Na ions than without their presence. The calculated structure is as described in Figure 1 of the Main Text. b, The energy benefit of ordering #5 using D2, D3BJ method and without van der Waals correction. All three methods show very close value, indicating that the van der Waals correction play a minor role in the case of TM layers coupling to Na ions c, d, The existence of rippled structure in this supercell predicted by both D2 and D3BJ methods. The c parameter is 16.5Å, the same as in Figure 1 of the Main Text. Figure S13 Average voltage of charge (marked by disks) and discharge (marked by circles) for NaCoO 2 (black) and Na[Fe 0.5 Co 0.5 ]O 2 (FC) cycled from 2V to 4V (NaCoO 2 ) and 2.5V to 4V (FC). For NaCoO 2 the average voltage for charge and discharge are 3.100V and 2.936V, respectively, with a difference of 0.164V. For FC,
